Intraosseous hemangiomas are rare. We report the case of a 47-year-old man who presented with a gradually enlarging left zygomatic mass that had caused pain, deformity, and superficial soft-tissue swelling. Computed tomography revealed a well-circumscribed 2.0 × 2.5-cm mass with a ground-glass matrix in the left zygoma. Following surgical excision, the patient's symptoms resolved. Findings on pathologic examination of the excised tissue were consistent with an intraosseous cavernous hemangioma. We describe the features of this rare case, we discuss the pertinent radiologic features and pathophysiology of intraosseous hemangiomas, and we review the available literature. A B Volume 91, Number 5 www.entjournal.com  215 Primary intraosseous cavernous hemangioma of the zygoma: a case rePort and literature review
Introduction
Intraosseous hemangiomas account for less than 1% of all tumors. 1 Their most common sites are the calvaria and the vertebral column. 1 Their presence in the midface, including the zygoma, has been described only in a few isolated case reports. 2 These benign tumors can become grossly expansile, resulting in deformity and impingement on adjacent structures. In view of this behavior, they may be confused with a sarcoma. 3, 4 Establishing a diagnosis on the basis of imaging may be difficult, and surgical exploration may be required to rule out a malignancy.
In this article, we describe a new case of intraosseous hemangioma of the midface.
Case report
A 47-year-old man presented to our otolaryngology clinic for evaluation of a left cheek mass that had gradually increased in size over the previous 6 months. The presence of the mass was accompanied by an overlying intermittent soft-tissue swelling and pain, and it had caused a facial deformity. The patient denied diplopia, vision changes, facial paralysis, paresthesias, and sinus pressure. He had no history of any similar lesions, and he did not recall any trauma to the area.
Physical examination revealed the presence of a firm, fixed, nontender, 2.0 × 2.5-cm mass over the left lateral zygoma. Findings on the remainder of the physical examination were unremarkable. Computed tomography (CT) through the paranasal sinuses was obtained in soft-tissue and bone windows without contrast. CT demonstrated a well-circumscribed 2.1 × 2.9 × 2.1-cm mass with a ground-glass matrix in the left zygoma, a finding that was consistent with a fibro-osseous lesion of indeterminate malignant potential (figure 1). Fineneedle aspiration biopsy (FNAB) was not performed because of the bony nature of the mass and the presumed difficulty that would have been encountered in attempting to obtain a usable sample.
In view of the recent expansion of the mass, the subsequent cosmetic deformity, and the need for a definitive pathologic diagnosis, an excision was performed via a combination of sublabial and transconjunctival approaches. Intraoperatively, the mass was spongy and highly vascularized (figure 2). Most of it was removed with a curette, rongeurs, and a drill.
Postoperatively, the patient did well and experienced no complications. Pathologic examination of the excised tissue revealed multiple vascular spaces lined with endo-Receive peer-reviewed articles covering the multifaceted aspects of otolaryngology, including: . This finding was consistent with an intraosseous cavernous hemangioma.
Discussion
The peak incidence of intraosseous hemangiomas occurs in the fourth and fifth decades of life, and these lesions are three times more common in women than in men. 5, 6 Within the calvaria, the two most commonly affected bones are the parietal bone and the frontal bone in that order; lesions have also been documented in the occipital bone and the petrous temporal bone. 7, 8 Involvement of the midface is infrequent; when it does occur, the most common locations are the frontal bone followed by the mandible and the nasal bones. 7, 8 The clinical course of the lesion in our patient and its imaging characteristics suggested a fibro-osseous lesion. While the differential diagnosis of head and neck masses is extensive and beyond the scope of this article, the differential diagnosis of bony lesions warrants mention here. Possible diagnoses include fibrous dysplasia, multiple myeloma, osteoma, numerous sarcomas, metastatic tumors, and osteomyelitis. It is also important to rule out soft-tissue masses that are adherent to bone and that could mimic a firm, bony lesion.
Intraosseous hemangiomas usually present as a slowly enlarging, hard mass. Patients may complain of hemor-rhage, facial deformity, proptosis, or diplopia. Unlike our patient, who did report pain, most patients with intraosseous hemangiomas do not. The diagnosis can be difficult in the absence of a bluish discoloration, bruits, or throbbing. Although intraosseous hemangiomas are generally considered to be congenital in origin, as many as 50% of patients have reported a history of antecedent trauma. 3, 4 However, the association between injury and the formation of an intraosseous hemangioma remains uncertain. These neoplasms are considered to be benign. 5, 6 The typical radiologic appearance is one of a lytic area with a discrete honeycomb pattern that has been created by multiple cavernous spaces. In some cases, however, these lesions demonstrate a radiating sunburst pattern emanating from an array of bony spicules. 9 CT facilitates preoperative diagnosis and demarcates the extent of the bony lesion. While some authors prefer magnetic resonance imaging (MRI) for its superior representations of vascular lesions and soft-tissue involvement, 4 MRI provides little additional information about the bony lesion, and it may even lead to a misclassification of smaller lesions as malignant. 1 Neither MRI nor magnetic resonance angiography was performed in our case because it would not have provided any additional information in terms of a diagnosis or preoperative planning. FNAB was also determined to be unhelpful for several reasons. For one, aspiration through a bony lesion is difficult. Also, aspiration of a vascular lesion can result in postprocedure bleeding, and it is highly likely that such a sample will contain Figure 2 . Intraoperatively, the elevated soft-tissue capsule is seen surrounding the mass. The quality of the bone is markedly different from that of the patient's native maxilla in that the red and tan mass is spongy and has a more vascular nature. In this image, the nose is to the left and the eye is above the lesion.
Figure 1. On coronal CT, the 2.1 × 2.9 × 2.1-cm expansile mass with the ground-glass matrix is seen centered at the junction of the left zygoma and the maxilla. A mass effect is seen on the overlying tissue without evidence of infiltration.
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nondiagnostic normal blood cells. In our case, FNAB was also unnecessary because the patient requested that the lesion be excised in view of its rapidly expanding nature and the resulting cosmetic changes. Microscopically, intraosseous hemangiomas exhibit blood-filled sinusoidal channels lined with a single layer of flattened endothelial cells; the cells are separated by scant connective-tissue stroma within bony trabeculae. Three types of vascular lesions are seen on histologic differentiation: cavernous, capillary, and mixed. Most facial hemangiomas are of the cavernous type; they feature large, thin-walled vessels and sinuses. Capillary lesions are formed by small tortuous vessels; their lumina may be partially organized or completely thrombosed. Mixed lesions contain a proliferation of small capillary and slightly dilated cavernous vascular spaces. 8, 10 Because of the benign nature of intraosseous hemangiomas, surgical risk and cosmetic result must be taken into account when treatment is being contemplated. Most of these lesions can be managed with observation. In addition to cosmetic deformity, indications for intervention include a mass effect and hemorrhage. Therapeutic options include radiotherapy and embolization, but surgery is the treatment of choice. In a series of 3 patients who underwent a complete resection with 2-to 3-mm margins of normal bone, Zins et al reported no recurrence at 5 years. 11 When a full-thickness excision is performed, an immediate reconstruction is crucial in order to achieve a satisfactory cosmetic outcome. Reconstruction has been attempted by using the outer table of nearby calvarial bone, rib, pedicled soft-tissue flaps from the infratemporal fossa, hydroxyapatite, and silicone. 10 Primary reconstruction with an autologous bone graft from the calvaria is the preferred method, as this reduces morbidity, pain, and the length of hospital stay. Primary reconstruction prevents the formation of soft-tissue contracture. Hydroxyapatite has not shown long-term success because the cement becomes partially absorbed, which leaves a palpable irregularity. 11 Newer techniques that involve preoperative CT modeling and the creation of an alloplastic prosthesis have also been successfully employed. 12 Although radical resection with a margin of healthy bone has been shown to lower recurrence rates, 11 a partial resection should be considered for facial hemangiomas because of the cosmesis factor. Moreover, a partial resection can minimize morbidity. In our patient, we chose a partial excision to minimize cosmetic deformity at the expense of possibly increasing the risk of a local recurrence.
Similar methods of superficial osteotomy have shown good long-term aesthetic outcomes. For example, Cheng et al studied 5 patients with a facial intraosseous hemangioma whose chief complaint was a facial deformity; after undergoing superficial osteotomy, 3 of them remained recurrence-free at 3 years. 13 Still, the risk of recurrence remains following a partial resection, so long-term follow-up is recommended. Cheng et al proposed that a trial of partial resection be undertaken since a satisfactory cosmetic result can be achieved with less morbidity. 13 En bloc resection may be reserved for those patients with a local recurrence following conservative therapy. 13 In conclusion, intraosseous cavernous hemangiomas of the midface are rare. Because of the benign nature unable to determine spontaneous recovery because we did not have a control group of untreated patients. Moreover, without an untreated control group, one cannot definitively determine whether changes in TDI scores were attributable to olfactory training or to improved testing skills.
Finally, another difference between our findings and those of Hummel et al 13 was that we frequently saw improvements in the identification component of the TDI score while they found improvements in the threshold component, which we did not. This conflicting finding remains to be resolved by further investigations. of this entity, surgical risk and cosmetic result must be taken into account when contemplating correction of the deformity. However, the classic radiologic appearance of this tumor may not always be evident, and the tumor may mimic other more common or aggressive cranial tumors. Partial resection is recommended as an initial intervention followed by active surveillance for tumor recurrence.
